Case L-A female clerk of 24 was admitted to the Middlesex Hospital in 1955 with a four-month history of ankle swelling, acne and increased growth of hair. On examination she was mildly virilized, blood pressure was 220/130 mm Hg and there was a large mass in the left upper quadrant. Following admission she complained of headache and diplopia, before breakfast and on one occasion after fasting became drowsy and sweated profusely. These symptoms were promptly relieved by oral glucose.
Investigations showed a hypokalemic alkalosis and a high 17-hydroxycorticoid and ketosteroid excretion (Table I) . At operation a large adrenal tumour weigh- ing over 2 kg was removed. Following this the blood pressure fell, hypoglycemic symptoms disappeared and the levels of steroid metabolites in the urine returned to normal.
She remained well for nearly nine months and then developed secondary spread and with this a return of hypoglycaemia. On admission she was deeply comatose and despite large doses of intravenous glucose continued to have frequent hypoglycemic attacks with blood sugars ranging from 40 to 45 mg%. Urinary steroid estimation showed a high 17-ketogenic fraction (174 mg/24 hours), tetrahydro-S constituting 70% of the total. As there appeared t6 be some response to ACrH pituitary stalk section was carried out but she died shortly afterwards. At post-mortem there were massive secondaries in the liver, the total mass weighing 9 4 kg. The pancreas was normal and an extract of tumour tissue showed normal insulin-like activity.
Case II.-A 48-year-old labourer was admitted to the Hammersmith Hospital in January 1959 with a two-month history of increasing breathlessness on exertion, paroxysmal nocturnal dyspnca and ankle swelling. He was in gross congestive cardiac failure with a blood pressure of 220/140 mm Hg, and was also noted to be sweating profusely and to have a rather red face. He responded well to routine treatment and was discharged but in May was readmitted complaining of abdominal discomfort and attacks of trembling associated with a feeling of weakness.
On examination the facial flushing and sweating were much more marked, extended to all the exposed areas, and were more or less persistent though aggravated by emotion and possibly by fasting. He had a hard irregular liver extending almost to the pelvis and diffuse weakness and wasting in the upper limbs and proximally in the lower limbs. Blood pressure, however, was well controlled at 150/100 mm Hg, and the venous pressure was normal.
Investigations showed hypoglycemia with a fasting blood sugar of 37 mg%. The oral glucose tolerance test is shown in Fig. 1 The cells contained large amounts of glycogen and a second biopsy taken directly into carbon dioxide snow showed absence of glucose-6-phosphatase activity (Dr. A. G. E. Pearse). The total 17-hydroxycorticoid excretion was over 400 mg/24 hour, tetrahydro-S forming 70% of the glucuronide fraction (210 mg) and 47% of the sulphate fraction (115 mg). Pregnanediol and pregnanetriol were also present in excess.
He went rapidly downhill and at post-mortem there was a large adrenal carcinoma with massive secondaries in the liver. Of interest was a section of thigh muscle which showed marked necrosis of the fibres.
The Common Clinical Features and Disturbance of Steroid Biosynthesis
These 2 cases showed many points of similarity. In both the main clinical feature was hypoglycwemia. Both had hypertension and both showed a similar pattern of steroid metabolites in the urine. This was characterized by the presence of large quantities of tetrahydro-S which presumably was derived from excess secretion by the tumour of compound S (17-hydroxy, 1 1-deoxycorticosterone). Compound S is believed to be one of the naturally occurring precursors of cortisol and in normal subjects only small quantities can be detected in the adrenal vein blood. The finding of large quantities of the tetrahydro derivative, which is its main metabolite, in the urine of these patients probably indicates a block in 11 ,-hydroxylation. A similar pattern has been observed in occasional cases of congenital adrenal hyperplasia (Eberlein and Bongiovanni, 1955) and rarely in adrenal carcinoma (Rosselet et al., 1954; Touchstone et al., 1957) . Possibly it occurs more commonly than is at present realized for compound-S appears to be physiologically inert and consequently these tumours can easily be regarded as non-functioning unless steroid assays are performed. Eberlein and Bongiovanni (1955) regard hypertension as one of the characteristic features of congenital adrenal hyperplasia in which there is a deficiency in 1 1-hydroxylation. They attribute this to excess secretion of deoxycorticosterone though hypertension has not been recorded in all the cases with this defect in steroid biosynthesis (Gandy and Keutmann, 1958) . In the present cases the hypertension certainly appeared to be related to the adrenal tumour for in both it was of recent onset and in the first the blood pressure dropped to normal on removal of the tumour. Unfortunately deoxycorticosterone was not looked for in this patient but in the second case it was found to be within normal limits.
The reason for the extreme facial flush in the second case is not known though most probably it was related to adrenal hyperfunction. The marked proximal weakness and muscle necrosis is also unexplained, the possibilities being that either it was a form of steroid myopathy or that it was due in some way to the disturbance of carbohydrate metabolism.
The Mechanism of Hypoglycamia
There have been previous reports of hypoglycwmia occurring in association with adrenal tumour (Anderson, 1930; Lawrence, 1937; Broster and Patterson, 1948; Staffieri et al., 1949) and hypoglycaemic symptoms, sometimes induced by stress, have been described in occasional cases of congenital adrenal hyperplasia with adrenal virilism (White and Sutton, 1951; Wilkins et al., 1952; Conn and Seltzer, 1955) . In the latter it has been attributed to defective cortisol synthesis resulting from the block in 21-or 1 1-hydroxylation. Yet it has been shown that these blocks are usually relative and in our first patient there was clinical and biochemical evidence of increased cortisol production. In the second patient the excretion of cortisol metabolites was in the lower part of the normal range. In the cases described by Touchstone et al. (1957) although the excretion of tetrahydro-S accounted for 45-92% of the a ketolic metabolites the output of cortisol and its metabolites was usually increased, though it is of interest that one of his patients also had hypoglycemia.
This leads to the broader problem of why hypoglycxemia occurs occasionally in other nonpancreatic tumours such as retroperitoneal fibrosarcomas and primary hepatomas. It has been suggested that these tumours secrete an insulinlike-substance (August and Hiatt, 1958) but in the present cases the insulin-like activity both of serum and tumour tissue was within normal limits. Another possibility is that it is due to hepatic insufficiency but again this cannot be the explanation here for the liver function tests were normal during life and in the first case hypoglycwmia occurred at a time when there were no macroscopic liver secondaries. It seems more likely that hypoglycemia is related in some way to excess glucose utilization by the tumour. The intense glycolytic activity of neoplastic tissue is well known (Hiatt, 1957) and the common feature in all the reported cases and also in the present ones has been the massive size of the tumours. McFadzean and Yeung (1956) found that in primary hepatomas, as in our second case, there was little change in the serum inorganic phosphate level during the glucose tolerance test, and concluded that glucose was being diverted away from the periphery. They also found a poor or no response to subcutaneous adrenaline despite significant quantities of glycogen in the tumour. The probable explanation is that the neoplastic tissue lacks glucose-6-phosphatase as was indeed demonstrated in our second patient.
In conclusion we believe that the hypoglycwemia in the present cases was of the same nature as that occurring in other non-pancreatic tumours and was not related to the abnormal steroid metabolism. F.R.C.P.) Mrs. V. S., aged 21, was referred as a possible case of Cushing's syndrome from another hospital where her 17-ketosteroids were estimated at 24-8 mg/24 hours and 17-ketogenic steroids 32-1 mg/24 hours. Her periods appeared when she was 13 and were normal until the age of 17, when she became pregnant. After a daughter had been born by Cesarean section, the patient's periods became very scanty and irregular. Her weight, following the pregnancy, increased from 10 st. to 15 st. She had been hirsute since puberty.
On examination she was obese, had red stria on her breasts, gross hirsuties of the face, limbs and abdomen, a male distribution of pubic hair, and acne on her face and back. There were no other physical abnormalities.
The blood picture and electrolytes were normal. The glucose tolerance test showed delayed absorption. The resting 17-ketosteroids were 12-3, 21-9 and 17-2 mg/24 hours rising, after stimulation with ACTH 20 units b.d. for four days, to 33 mg/24 hours. The control 17-ketogenic steroids were 11 1, 8'1 and 10-7 mg/24 hours, rising to 48 mg/24 hours after ACTH. Cortisol production was 31 mg/24 hours, based on urine tetrahydrocortisol and tetrahydrocortisone. Urine free cortisol was 20 hg/24 hours. Androgen production was 17-5 mg/24 hours based on urinary androsterone after intravenous injection of 14C-androstenedione. On this day, the 17-ketosteroids were 17-2 mg. Twenty-four-hour excretion of gonadotrophins, estimated by mouse uterine weight, was 32 5 HMG/20A units per day. Radiography following pneumoperitoneum showed two grossly enlarged ovaries (Fig. 1) , a finding confirmed at operation (Mr. G. W. Garland). Histology of the tissue removed at wedge resection demonstrated follicular and lutein cysts with marked mitotic activity in both granulosa cell and thecal layers (Fig. 2) . There was more than one primordial ovum in the epithelial layers of some of the follicles.
The original diagnosis of Cushing's syndrome was excluded by the normal 17-ketosteroids and 17-ketogenic steroids, the normal urine free cortisol, and the cortisol production, which, although high, is below the level found in overt Cushing's syndrome (Brooks, 1960) . The diagnosis of Stein-Leventhal syndrome was confirmed by the findings on radiology, at operation and by the histology of the operation specimen. The past history of a pregnancy was no bar to the diagnosis (Stein, 1958) .
The only unusual feature was the solitary high gonadotrophin (Stein, 1959) . This cannot be ascribed to ovulation as the patient was having a period at the time of the urine collection. The method used for this determination does not allow a distinction to be made between F.S.H.
